This is the second paper in a series aimed to investigate the spectral properties and to determine the nature of a sample of 165 pressumably obscured IRAS post-AGB star and PN candidates. In Ramos-Larios et al. (2009, hereafter Paper I), 2MASS, MSX and Spitzer GLIMPSE archival data were used to search for near-IR counterparts in the 2MASS PSC, but the limited sensitivity of 2MASS observations did not allow the identification of ∼80 sources in the sample.
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To overcome this problem, near-IR JHK images have been obtained using the 3.58 m TNG (Telescopio Nazionale Galileo) at the Observatorio del Roque de los Muchachos (La Palma, Spain) and the 3.6 m NTT (New Technology Telescope) at La Silla Observatory (Chile) for 164 objects in the sample of IRAS post-AGB star and PN candidates. The new near-IR JHK images, in conjunction with MSX and Spitzer GLIMPSE archival data, have allowed the unambiguous identification of near-IR counterparts for 154 out of the 165 sources in the sample. Accurate finding charts have been provided for the sources lacking a PSC counterpart (whose finding charts were already presented in Paper I).
The noticeable improvement in the coordinates of the sources has allowed a reliable search for optical counterparts in the DSS. The detection in optical DSS images and/or in near-IR 2MASS images has provided a rough assessment of the degree of obscuration of these sources that can be classified into three types. The most obscured sources (type m) are neither detected in near-IR 2MASS images nor in optical DSS images, intermediate sources (type n) are detected in near-IR 2MASS images, but not in optical DSS images, and the less obscured sources (type o) are detected both in near-IR 2MASS and optical DSS images.
The distribution of sources of type m and o on the MSX diagram indicates that the former are most likely early post-AGB stars, while the latter are late post-AGB stars. On the other hand, the narrower Galactic latitude distribution of sources of type m and n suggests that their progenitor population has initial masses larger than that of o type sources. There is a caveat as the broader Galactic latitude distribution of type o sources might also be ascribed to differential extinction along the Galactic plane.
The photometric measurements of the new JHK images have been used to derive the spectral energy distributions (SED) in the IR domain of the sources with newly identified near-IR counterparts.
Sources that have a near-IR 2MASS PSC counterpart have also been investigated for long-term variability. The JHK magnitudes of six sources have been found to have varied between the time of the 2MASS observations and that of the NTT and TNG observations. Extended or resolved emission has been found in 18 objects and near-IR Brγ, H 2 , and K continuum images have been obtained for 7 of them.
A tight relationship is found between water maser emission and bipolar morphology: all the sources in our sample that have been found to be resolved and have water maser emission are bipolar. This strenghtens the hypothesis that water maser emission is associated to axisymmetric mass loss in evolved stars.
